The interaction between different regions normally is reflected by the form of the stream. 
Introduction

38
Our society is built based on mobility, such as the flow of people, the flow of goods and the flow 39 of information technology. And these elements of flow form a flow space [1] . Compared to traditional 40 local space, the flow space pays more attention on the interaction of elements and their interaction 41 relationship [2, 3] . In the past, geographers were focus on physical space [4] [5] [6] . Nowadays, with the 62 regions model based on the idea of complex networks has been proposed by some other scholars [21] .
63
To some extent, the dependencies and similarities between flowing nodes are considered, especially 64 the method of interaction relation which is proposed by Kira are able to identify areas with strong 65 interactivity. But the limitation is that it only recognizes all the individual regions that are similar in 
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A basic characteristic of the existing models is: it lacks a more interactive flow pattern 75 recognition method that may exist between one regional group and another, and it's hard to define 76 the adjacency relationship between two regional groups. We can refer to the adjacency matrix related 77 literature for the definition of regional adjacency relations. For example, there is a strong interaction 78 between region A and region B (B does not have a predefined proximity relationship). Not only that,
79
but also between several regions around A, and regions around B. We assume there is a strong 80 interaction relationship, and a pre-defined adjacency relationship is satisfied between region A and 81 its surroundings, and also a pre-defined adjacency relationship between region B and its 82 surroundings, then regional group A and regional group B are located. So we can conclude that there 83 is a strong interaction between A or B and surroundings, more importantly, a regional group 84 interaction flow pattern is formed between regional group A and regional group B.
85
This paper presents an advanced method for discovering, analyzing and visualizing the 86 interaction hotspot flow patterns between two different regional groups. During the next section, a 87 review of related work has been written, and the expected results of the method will also be 88 expressed. After the second section, a new method which is used to mine regional group flow 89 patterns has also been proposed. During that part, we mainly include the definition of regional 90 adjacent relationship, the structuration of flow pattern mining algorithm, the introduction of flow 91 pattern visualization and methodological issues. In the end, an air flow volume data will be shown 92 during the case study part by using the section three methods.
Related work
95
In most cases, individual flow data will be modeled as a flow pattern from node to node [24, 25] .
96
It is also for the above reasons that many of the macro mode summary or interactive mode discovery 97 methods for individual flow data are based on node flow data [26] [27] [28] . In contrast, there is few flow 98 data modeling and analysis between regions, moreover, the interactions between regions can also be 99 abstracted as point-to-point interactions. It is easy to use basic spatial analysis methods to achieve the 100 goal even if the flow data from point to point is aggregated to the region-to-region flow data.
101
However, interaction modeling and analysis between regional groups will involve many issues such 102 as how to identify and determine the regional adjacency relationship, and better visualize the 103 expression. Most of the existing researches are based on the first two cases. Today we will have a 104 brief introduction to the existing related research below. In order to better understand the limitations 105 of the research objectives and the existing methods, we will also discuss point-to-point flow pattern,
106
area-to-area flow pattern and flow pattern of two different regional groups, but we only mention the 107 one having a strong relationship.
108
As we mentioned above, most of the flow data exists in the form of point-to-point with arrow.
109
Related interaction analysis methods mainly include point-to-point interaction pattern mining [29- We may pay more attention to the interaction pattern between different areas for flow data in 127 some cases. For example, for the point-to-point with arrow data shown in Figure 1 (a), we can easily 128 obtain the area based area-to-area flow data through the basic spatial superposition and statistical 129 analysis methods. As is shown in Figure 2 (a), the arrow must also contain an attribute to indicate the 130 size of the interaction value for each area-to-area flow data. Based on the results shown on Figure   131 2(a), we can easily identify the regional interaction shown on Figure 
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Concerning area-to-area model , the obvious disadvantage is that each area interaction mode 
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where the interaction value reaches a certain threshold before being constructed into regional groups.
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After that, we are able to identify all similar hotspot flow patterns among different regional groups
159
(Section 3.1.2). In the end, the Geo-Information-Tupu visualization method is used to present the 
Building algorithm for similar hotspot pattern between regional groups
168
In this study, the regional hotspot interaction model algorithm mainly includes three aspects. 
227
Definition3: The number of regions in the origin and destination regional group of a regional 228 group interactive hot spot flow mode cannot be 1 at the same time, that is, at least more than one 229 region is included in the start or termination regional group.
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Definition4: The interaction value of the regional flow refers to the interaction value from one 231 region to another, which is represented by InterVal. This value has different meanings in different 232 applications, but the following conditions must be required:
233
Given a threshold θ, the interaction strength value P( ) of the j-th regional stream must indicates all other areas to the interaction value of _ _ .
263
After calculating the P(RF) value, if P( ) ≥ , then 
297
In addition, it is also necessary to separately calibrate the contribution of each of the start 298 regional group and the termination regional group to the current flow mode interaction value in a 299 complete mode. For the i-th region in the starting regional group RGOset:
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For the i-th region in the termination regional group RGDset: 
315
As we mentioned earlier, a complete RG-Flow-Pattern contains three basic constructs, namely 316 the start regional group, the termination regional group, and the directional arrows. In order to 
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Comparing the two findings, there are significant differences in the overall color design of the 328 regional group. 
355
We can conclude that in addition to the directional arrows including the starting regional group 
380
In fact, for RG-Flow-Patterns, the type division is also a relatively simple task. In this paper, RG- 
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The demographic data provided by the Tencent location big data platform was used in this 
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The RG-Flow-Pattern method proposed in this paper was adopted, and set the prefecture-level 
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As shown in Figure 10 that when the value of θ in P( ) ≥ θ is different, the resulting flow pattern may also be different.
461
The larger the value of θ, the smaller the number of flow patterns to be formed. The number of areas 462 in the flow pattern that make up the start area group and the termination area group also decreases.
463
To solve this problem, the recommended practice is to first obtain the P( ) ≥ θ values for all 
488
and traffic flow, for some flow data with a shorter interaction distance, it is difficult to find two cross- 
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We assume that two different regions, the relationship of one area to another is formed since an 514 imbalance in certain resources. Furthermore, since this kind of imbalance, the surrounding area of 515 one certain region has similarity demand of this resource, so it leads the target area and its
516
surroundings with limited sources (we call it regional groups) interacts with other regional groups 
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The first law of geography is the basic principle of the GIS spatial analysis model, that is, the 527 spatial unit has spatial correlation characteristics. In the past, spatially-distributed characteristics tent 528 to be considered in analytical models in spatial distribution models and spatial relationship 
